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A comparison of the several types of dams follows:

2.  Solid Gravity Concrete Dams.   (See Chapters 7 to 12,)   There is no
type of clam more permanent than one of solid concrete, nor does any other
type require le&s for maintenance.   It is adaptable to all localities, but its
height is limited by the strength of the foundations, the height of those on
earth foundations having been limited generally to about f>5 feet.   For locali-
ties where the rock is a considerable distance below the surface, an earth-fill
dam has frequently been found to be more economical, particularly when a
dam of great height is required, because the earth-fill dam does not have to
rest on a rock foundation.

The solid gravity concrete dam, being the safest, according to the popular
idea; is the most common of all concrete dams, and consequently it has the
advantage of appealing to the public in general.

The difference in first costs between solid and hollow gravity concrete dams
depends on local conditions. The solid dam requires less cement per cubic
yard of concrete, less form work, less expense in placing concrete, and has no
steel reinforcement. On the other hand, the hollow dam requires considerably
less concrete per linear foot of dam. The lightest type of hollow dam usually
requires only 35 to 40 per cent of the concrete required in a solid dam. For a
remote location, where materials of construction are expensive, the hollow dam
will usually cost less to build than the solid dam; but, in more accessible loca-
tions, comparatively near railroads, where concrete aggregates are convenient,
the reverse is likely to be true.

The solid gravity concrete dam will usually cost more than a timber dam.
However, this may not be the case if a first-class, rock-filled, timber crib dam is
adopted at a site where timber is expensive.

An earth or rock embankment will almost always cost considerably less than
any form of gravity concrete dam, if materials for the former are found con-
venient to the site. Therefore, if conditions admit of an embankment, that
type of dam is usually to be preferred. The limitations of embankments will
be mentioned subsequently.

Because there is considerably less material in an arch dam than in any other
concrete type, it costs much less to construct. However, as will be pointed out
later, sites particularly suitable for arched dams are rare.

3.  Hollow Gravity Concrete Dams.   Most hollow dams have been con-
structed of reinforced concrete of the buttressed types described in Chapter 14.

Turbines and other apparatus have often been placed within hollow dams,
thereby making a saving in the necessary housing for such appliances.

Uplift on the base of hollow dams with their buttresses b practically
eliminated. However, the problem of eUminating or balancing uplift on
horizontally stratified planes below the base is no different from that for & solid
dam. (See Art. 17, Chapter 3.)

An advantage claimed for the hollow dam having an upstream face with
considerable batter is that it cannot overturn, as the resultant of all forces,
for any depth of water, falls well within the base. However, this advantage is